UNCLASSIFIED 


Defense  Technical  Information  Center 
Compilation  Part  Notice 

ADPO 12726 

TITLE:  Nonharmonic  Bloch  Oscillations  in  GaAs/AIGaAs  Superlattices 

DISTRIBUTION:  Approved  for  public  release,  distribution  unlimited 
Availability:  Hard  copy  only. 


This  paper  is  part  of  the  following  report: 

TITLE:  Nanostructures:  Physics  and  Technology  International  Symposium 
[6th]  held  in  St.  Petersburg,  Russia  on  June  22-26,  1998  Proceedings 

To  order  the  complete  compilation  report,  use:  ADA406591 

The  component  part  is  provided  here  to  allow  users  access  to  individually  authored  sections 
of  proceedings,  annals,  symposia,  etc.  However,  the  component  should  be  considered  within 
the  context  of  the  overall  compilation  report  and  not  as  a stand-alone  technical  report. 

The  following  component  part  numbers  comprise  the  compilation  report: 

ADPO  127 12  thru  ADP012852 


UNCLASSIFIED 


QW/SL.13p 


Ioffe  Institute 

6th  Int.  Symp.  “Nanostructures:  Physics  and  Technology” 
St  Petersburg,  Russia,  June  22-26,  1998. 


Nonharmonic  Bloch  oscillations  in  GaAs/AlGaAs  superlattices 
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Bloch  [1]  and  Zener  [2]  theoretically  calculated  that  in  the  materials  with  a periodical 
potential  in  the  case  of  applying  the  steady  external  electric  field  the  electrons  should 
move  periodically.  This  periodical  motion  is  called  Bloch  oscillations. 

Bloch  oscillation  can  be  seen  experimentally  when  the  period  of  Bloch  oscillation 
is  longer  enough  than  the  relaxation  time  of  electrons  and  holes.  This  condition  may 
be  made  up  in  such  structures  as  multiple  quantum  wells  and  superlattices.  Four  wave 
mixing  (FWM)  technique  was  used  for  investigation  of  Bloch  oscillations  in  superlattices 
in  [3],  It  was  shown  that  the  resonant  position  of  exciton  lines  in  the  spectrum  of 
FWM  signal  displays  the  harmonic  oscillation,  which  is  caused  by  the  changing  of  local 
internal  electric  field  by  the  periodical  motion  of  electron  wave  package.  In  [3]  was 
also  mentioned  that  the  anticrossing  of  heavy  hole  and  light  hole  excitons  can  lead  to 
nonharmonic  Bloch  oscillation. 

To  investigate  the  nonharmonic  Bloch  oscillations  we  used  spectrally  resolved  four 
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Fig  1.  The  experimental  (open  circles)  and  theoretical  (solid  line)  dependencies  of  the  inten- 
sity (a)  and  resonant  position  (b)  of  heavy  hole  exciton  on  the  time  delay 
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wave  mixing  technique.  The  superlattice  with  barriers  of  17  A and  quantum  wells  of 
97  A was  investigated.  Our  main  experimental  result  is  shown  in  Fig.  1 by  opened 
circles.  The  nonharmonic  Bloch  oscillation  (a)  and  beats  of  the  intensity  of  heavy 
hole  exciton  line  (b)  we  explained  by  the  model  of  quantum  beats  of  inhomogeneous 
exciton  lines  [4],  The  results  of  our  calculations  are  presented  in  Fig.  1 by  solid  lines. 
The  very  good  agreement  of  theoretical  calculation  with  experimental  results  proved  the 
quite  strong  influence  of  inhomogeneous  broadening  on  the  Bloch  oscillation  of  electron 
wave  package. 
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